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(54) VEHICLE-MOUNTED ELECTRONIC CONTROL APPARATUS 

(57)Abstract 

PROBLEM TO BE SOLVED: To allow easy rewriting of 
programs and control constants by making a vehicle-mounted 
electronic control apparatus have a hardware configuration 
common to a plurality of vehicle kinds. 
SOLUTION: In the apparatus, a control program and a 
program to install the constants into a FROM 4 are stored in 
a mask ROM 3. a program related to a vehicle control and the 
constants are stored in the FROM 4. Usually, a switch 1 1 is 
set to select the FROM 4 as a start ROM via a ROM 
switching circuit 10. when rewriting the FROM 4, the switch 
1 1 is switched to select the mask ROM 3 as the start ROM, 
so that an ECU 1 is connected to an external PC 20 via a 
communication controller 9 of an information system. Thus, 
easy rewriting of the FROM 4 with data received from the PC 
20 is allowed, and easy changing of the program related to 
the vehicle control and the constants are allowed without any 
exchange of a ROM and an ECU itself. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The 1st nonvolatile memory which cannot rewrite data, the 2nd nonvolatile memory which 
can rewrite data. And it is the electronic control for mount which has the means of communications 
which communicates with an external device. While making the program for controlling the above- 
mentioned means of communications to the 1 st nonvolatile memory of the above memorize The 
means which rewrites the 2nd nonvolatile memory of the above using the data which made the 
program concerning car control memorizable and were received from the above-mentioned external 
device through the above-mentioned means of communications to the 2nd nonvolatile memory of the 
above, The electronic control for mount characterized by having a means to perform alternatively the 
program memorized by the 1 st nonvolatile memory of the above, and the program memorized by the 
2nd nonvolatile memory of the above. 

[Claim 2] The electronic control for mount according to claim 1 characterized by making the program 
for rewriting the 2nd nonvolatile memory of the above using the data received from the above- 
mentioned external device through the above-mentioned means of communications to the 1 st 
nonvolatile memory of the above memorize. 

[Claim 3] The electronic control for mount according to claim 1 or 2 characterized by the 2nd 
nonvolatile memory of the above being a flash memory. 

[Claim 4] The above-mentioned means of communications is claim 1 which is carrier sense multiple 
access with collision detection, and is characterized by communicating with the above-mentioned 
external device by the method which determines the next sending-out timing of a packet with a 
random number when the collision of a packet is detected thru/or the electronic control for mount of 
any of 3, or one publication. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electronic control for mount which has the 1st 
nonvolatile memory which cannot rewrite data, the 2nd nonvolatile memory which can rewrite data, 
and the means of communications which communicates with an external device. 
[0002] 

[Description of the Prior Art] Generally, the electronic control (ECU) of the mount which performs 
engine control and change gear control of a car of an automobile etc. is constituted by the 
microcomputer, and uses EPROM which can rewrite data as memory which saves the program data of 
this microcomputer with the mask ROM of the rewriting impossible which can be burned in data with 
a photo mask, and the equipment of dedication. 

[0003] For this reason, when it is not easy to change the data for a program or control of ECU 
conventionally, ROMs will be exchanged from a substrate if dismountable when the mask ROM is 
used, and the ROM itself is being fixed to the direct substrate by surface mounting, it is necessary to 
exchange the ECU itself, furthermore, the case where EPROM is used — **** — it is necessary to 
equip ECU with the equipment of dedication, or the interface only for rewritings, and a cost-demerit 
is produced. 
[0004] 

[Problem(s) to be Solved by the Invention] However, many ECUs from which an electric specification 
is the same as that of, and program specification differs by the request of diversification of a type of 
a car and communalization of components come to exist, for this reason, like before, a management 
man day increases and there is a problem of causing a cost rise in recent years, by ECU which saves 
program data at a mask ROM or EPROM. 

[0005] It aims at offering the electronic control for mount which can rewrite the program concerning 
car control, and a controlled parameter easily, this invention having been made in view of the above- 
mentioned situation, and making it into the hardware configuration common to two or more types of a 
car. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, invention according 
to claim 1 The 1st nonvolatile memory which cannot rewrite data, the 2nd nonvolatile memory which 
can rewrite data, And it is the electronic control for mount which has the means of communications 
which communicates with an external device. While making the program for controlling the above- 
mentioned means of communications to the 1st nonvolatile memory of the above memorize The 
means which rewrites the 2nd nonvolatile memory of the above using the data which made the 
program concerning car control memorizable and were received from the above-mentioned external 
device through the above-mentioned means of communications to the 2nd nonvolatile memory of the 
above. It is characterized by having a means to perform alternatively the program memorized by the 
1st nonvolatile memory of the above, and the program nr^morized by the 2nd nonvolatile memory of 
the above. 

[0007] Invention according to claim 2 is characterised by making the program for rewriting the 2nd 
nonvolatile memory of the above using the data received from the above-mentioned external device 
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through the above-mentioned means of communications to the 1st nonvolatile memory of the above 
memorize in invention according to claim 1 . 

[0008] Invention according to claim 3 is characterized by the 2nd nonvolatile memory of the above 
being a flash memory in invention according to claim 1 or 2. 

[0009] In claim 1 thru/or any of 3, or invention of one publication, the above-mentioned means of 
communications is carrier sense multiple access with collision detection, and invention according to 
claim 4 is characterized by communicating with the above-mentioned external device by the method 
which determines the next sending-out timing of a packet with a random number, when the collision 
of a packet is detected. 

[0010] Namely, while invention according to claim 1 makes the program for controlling means of 
communications to the 1st nonvolatile memory memorize By carrying out the program concerning car 
control to the 2nd nonvolatile memory memorizable, and making selectable the program of the 1st 
nonvolatile memory, and the program of the 2nd nonvolatile memory usually, in performing car control 
by the program of the 2nd nonvolatile memory and changing the program concerning car control By 
F>erforming the program concerning the communications control of the 1 st nonvolatile memory, 
rewriting of the 2nd nonvolatile memory is easily enabled using the data received through means of 
communications from the external device. 

[0011] As indicated to claim 2, as for the program for rewriting the 2nd nonvolatile memory, it is 
desirable to make it memorize with the program for controlling means of communications to the 1st 
nonvolatile memory, and as indicated to claim 3, as the 2nd nonvolatile memory, it is desirable [ a 
program ] in that case, to use the easy flash memory of rewriting. 

[0012] Moreover, as indicated to claim 4, when a packet is sent out with carrier sense multiple 
access with collision detection and the collision of a packet is detected as means of communications 
which communicates with an external device, it is desirable to adopt the general-purpose means of 
communications which determines the next sending-out timing of a packet with a random number. 
[0013] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
reference to a drawing. With respect to one gestalt of operation of this invention, drawing 1 is the 
circuitry Fig. of an electronic control, and drawing 2 of drawing 1 and drawing 2 is the flow chart of 
data write-in processing. 

[0014] In drawing 1 , a sign 1 is an electronic control (ECU) which is carried in cars, such as an 
automobile, and is constituted considering a microcomputer as a core. An electric specification is 
unified to two or more types of a car as ECU for engine control which performs for example, fuel- 
injection control and ignition timing control, and an ECU for gear change control which performs 
control of a change gear, and ECU1 is considered as the configuration from which specifications, such 
as a control program and a controlled parameter, differ. 

10015] That is, CPU2 as a central processing unit, 1st ROM3 as the 1st nonvolatile memory which 
cannot rewrite data. 2nd ROM4 as the 2nd nonvolatile memory which can rewrite data, RAMS as 
volatile memory, and other circumference circuits are mutually connected through the bus 1 5 as a 
basic configuration of ECU1. 

[0016] 1st ROMS is a mask ROM (1st R0M3 is hereafter indicated to be a mask ROM 3) which can 
be burned in data with a photo mask in a manufacture phase in this gestalt. The program for 
performing the communication link with PC20 mainly through the communication link controller 9 of a 
general-purpose information system, and writing a program, a constant, etc. in 2nd ROM4 is stored in 
the mask ROM 3. 

[0017] It is EEPROM which can rewrite data electrically, and in this gestalt, 2nd ROM4 is on board, it 
carries out package elimination of the data, and the easy flash ROM (2nd ROM4 is indicated to be 
FR0M4 below FROM;) of rewriting is used for it. In the phase in eariy stages of a product, meaningful 
data are not stored in FROM4, but the data according to types of a car. such as control programs, 
such as fuel-injection control and ignition timing control, and a math constant, are mainly written in it 
in the phase which included ECU1 in the car at works. 

[0018] moreover, as a circumference circuit connected to the bus 15 of ECU1 For I/O with a 
controlled system An A/D converter and a D/A converter As an external device outside vehicles. 
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such as the communication link controller 8 of the control system for building included I/O interface 
6, the serial communication controller 7, and in the car [ by multiplex communication with other 
mount ECU / LAN ] (Local Area Network), and a personal computer There is a ROM change-over 
circuit 10 for performing alternatively the program memorized by the communication link controller 9 
of the information system which can build LAN by the communication link with » » »»»»»»^ »*»»* »* ^ 
<PC) 20, and the mask ROM 3. and the program memorized by FROM4. 

[0019] An external setup of a ROM change-over is possible for the ROM change-over circuit 10, it is 
constituted as a starting ROM selection circuitry which consists of a multiplexer which chooses ROM 
to which CPU2 accesses at the time of a system startup in this gestalt. a decoder, etc.. and the 
switch 1 1 for specifying Starting ROM is connected as an external setting means of a ROM change- 
over. In addition, a jump table etc. constitutes the ROM change-over circuit 10. ROM<a mask ROM 3 
or the 3rd ROM) is arranged to the address field to which CPU2 accesses at the time of starting. 
When an external setup of the ROM change-over circuit 10 is carried out so that the program 
concerning car control of FROM4 may be performed, You may make it make the program concerning 
car control of FR0M4 jump without performing the communications control and the data rewriting 
program of a mask ROM 3 after system initialization. 

[0020] Under anticipated-use conditions, the switch 1 1 is set up so that a mask ROM 3 may not be 
chosen as starting ROM, and when writing data in FROM4, it is switched. That is, it is not stored but 
the program for installing the program and controlled parameter concerning car control is stored in 
FR0M4, and in the phase of factory shipments, the program concerning car control sets the switch 
1 1 to the mask ROM 3 so that FROM4 which stored the program concerning car control through the 
ROM change-over circuit 10 may be chosen as starting ROM. Therefore, in a commercial scene, if 
the key switch whose user is a car turns on, CPU2 of ECU1 will access and start FROM4. and the 
usual car control will be performed. 

[0021] It is switching a switch 11. choosing a mask ROM 3 as starting ROM in a dealer etc.. on the 
other hand, and connecting ECU1 to external PO20 through the communication link controller 9 of an 
information system, and it is possible to rewrite FROM4 easily by the data received from external 
PC20. That is. without exchanging exchange of a mask ROM 3, and ECU1 the very thing, it is possible 
to change the program concerning car control and a controlled parameter easily, and reduction of fuel 
consumption, an improvement of exhaust air emission, etc. by amelioration of control specification 
can be aimed at also in after shipment of a car. 

[0022] Moreover, the communication link controller 9 of an information system is a<;ontroller of the 
method which determines the next sending-out timing of a packet with a random number, when a 
packet is sent out by the CSMA/CD (Carrier Sense Multiple Access/Collision Detection: collision- 
detection mold subcarrier multi-access) method used by common computers, such as a personal 
computer, and the collision of a packet is detected. For example, while adopting as the 
communication link controller 9 the controller of the Ethernet (trademark) method which is 
compatible with IEEE802.3 and establishing the general-purpose communication link with a -common 
computer, mass high-speed transmission (10Mbps-) is realized. 

[0023] In addition, the controller of a communication mode by which transfer of the data set by the 
time guarantee of control data, i.e., the control timing of a car. secured the time guarantee of control 
data, and was suitable for real-time control to the communication link controller 9 of a difficult 
information system, for example, the controller of the CAN (Controller Area Network) method which 
is one of the standard protocols of ISO as a communication network of a car, is used for the 
communication link controller 8 of a control system. 

{0024] Next, the processing which writes data in FROM4 is explained using the flow chart of drawing 

2 . After connecting external PC20 for a switch 1 1 through a change and the communication link 
controller 9 in order to choose a mask ROM 3 as starting ROM, as mentioned above in writing data in 
FR0M4, powering on of ECU1 or reset is performed. Thereby, in ECU1, CPU2 accesses a mask ROM 

3 through the ROM change-over circuit 10 at the time of starting, and the routine of the data write- 
in processing shown in the flow chart of drawing 2 is performed. 

£0025] By this routine, first, a system is initialized at step SI and the capacity of the program stored 
in FROM4 from PC20 through the communication link controller 9 at step S2 is received. And at step 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_-cgi.ejje 



2006/09/08 



JP,2002-132527,A [DETAILED DESCRIPTION] 



4/4 /<— V? 



S3, the temporary field corresponding to program capacity is secured to RAMS, and the secured 
temporary field is initialized. 

[0026] In continuing step S4, the data in FROM4 are eliminated and step S5 receives data from the 
exterior PC 20. And the received data are decoded at step S6, and it investigates whether data were 
completed at step S7. Consequently, when data are not completed, at step S8, the data decoded to 
the temporary field are written in. it returns to step S5, and the above processing is continued. And 
after data are completed, it progresses to step 89 from step S7, the data of a temporary field are 
written in FR0M4, and a routine is ended. 

[0027] After writing data in FR0M4, a switch 1 1 is switched so that FROM4 may be chosen as a 
ROM at the time of a system startup through the ROM change-over circuit 10. Henceforth, control of 
a car is performed by the new program and new controlled parameter which were installed in FROM4. 
[0028] That is, as a specification common to two or more types of a car for the hardware 
configuration of ECU1, while being able to change easily the program and controlled parameter 
concerning car control of ECU1 according to a type of a car and attaining the cost reduction by wide 
use of equipment and reduction of a management man day, amelioration in a commercial scene can 
be made easy. 

[0029] In addition, although the gestalt of above-mentioned operation explained the example which 
stored the write-in program to FROM4 in the mask ROM 3, the program which performs a 
communication control program and the program received fi^om PC20 is stored in a mask ROM 3, and 
the write-in program to FR0M4 can also be received and performed from PC20 through the 
communication link controller 9. 
[0030] 

[Effect of the Invention] Making a mounted electronic control into the hardware configuration 
common to two or more types of a car according to this invention, as explained above, the program 
and controlled parameter concerning car control can be rewritten easily, and the cost reduction by 
wide use of equipment and reduction of a management man day can be attained. 



[Translation done.] 
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ft£-r«fcto(DX-r*:y5^l 13b^»«**trl^4o ISi. R 

y«jaL. cpu2)b^je»^i:iT<7-trx-r47Kux« 

ttlCROM (■7:;^i^ROM3Sei>li«3a)ROM) 
BL. FROM4(7)*(aS«flffll(C«t5'5:?P^^A$gifT 

■r^ct^ROM^ftiHisi 0)i)^^^lP»£S4^Tt^*a 

IXt^-^ »«3^p ^ a tSlfTtbric F R OM 4 <7)»S9 
fSilffll I z « *3 4 p ^ ^ A I c i? > :^ * 1* -6 9 1 c L ^ t 

30 ai^o 

[0 0 2 0] x-r-^^^i 114. a«a>ttfflft#T^i4-7 

ROM3/)<fiS)ROM<t LTS«^**i>S:LN,*:3KS 

**iT*jy. FROM4ic7^-5i^»*at?a^ic«]ift 

^e»*t^o "Tfe*?**. -7X^ROM3lcl4. mSBMfflil^ 
«*5*:::^p^^Ai4fett**ur. FROM4ic«ia5ftqjai 
icfifet?-s:^p^^A'^©IffliS»*-<>;^ h-;i.-r-&f-4ft 
(D::^p^5A36<isifl**Lr*5y. xadi?5a>aB:ci4. 
ROM«]«@»i o*i^Lr*^«Wi3«*>€)::^p^^ 

A^»*ftLfcFROM435»<fiMROM<t LrS^^tl^ 
40 <i:'5X>f •:;5^1 1 ^-b-;; hLrfc<o ttoT. rfiSlcfc 

CU 1 (DCP U 2 36^FROM4$T^-bXLTfiBlL. 

[002 1] -rw— ^«lc*5txTI4. X-f^5^1 

1 $^iliLT7X^ROM3$eibROM^ LTS8^ 
L. W«[3g<D2«zi> hP-^9$^LTECU 1 
ffl<DPC2 OlcSa-r-S-ir-C. ^ffla)PC2 0J6^t>g 
m LfcT^-^ -e F R OM 4 * SSlZ»#«x 4 C-i: 35<Rr 
ffir-fe^o •T'S:*:)**. •7A<7ROM3a>3^«'^ecu 1 
50 ett:^XS-r«C^)S:<. «05M»lz«t3*3fpy^ A 
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[0 0 2 2] ««55<Da<il3>hP-^9tt. 

— V :f a > e J. — ^ ^ 0 - «5M ?S u > If a. — $1 T-fiSffl 
^ti'&CSMA/CD (Carrier Sense Multiple Acces 
s/Collision Detection : S^tilttSttSIKt^ST^-t: 

hP— 5 IEEE 8 0 2. 3^S»tta)fc«-f 

ir. *8«a)SiSe3i (1 0Mbps-) ^36a-r«o 

[0 0 2 3] fSi. «fJtSl^C0jl{i3>hP-^8li. 

-rA«i(®(cSLfc3Hi*^a)=i>hP-^. eo^ii. m 
mco^m^-^y hr?— ^^bLT i soosm:^p h=i;ua) 20 

— OTyfe-SCAN (Controller Area Network) ^5^0) 

=i>hP-5*sffl-r*o 

[0024]2felC. F ROM4lC7=— ^^S#3a:t;ffiS 

icoi>T. H2a):7P— h*fflt>TBiM-r-5e f 

ROM 3 SSKROM^ LTSR-r^y-riftX-f 
5^1 1^«l»it. iHia>hP-^9*^LT^aJ(DP 
C2 0*ttttLfca. ECU ia)«»ftASfclM4U-fe*> 

h^f73^i:5o w^xlCcty^ ECUiTMi. fiM^lccp 

U 2A<ROM«Jft|5]Kl 0$^^hLr-7;^^ ROM3$T 30 

[0 0 2 5] ca);u— 5">-e(4. 5fe-f. xt^^^^s 1 -e 

5 9^^^L■CPC 2 03&^b F ROM4lC»tt-r'S:^P^'' 

^ixa)§S$-gti-r^o ^LT. ;^i^*>::fs 3T-. :/p 

ASilcmf'S'xV'-K^ U ««*R AM 5 (C5t« 
[O O 2 6] ai<X^':/:^S 4-ei4. PROMArtO)^ 

— ^*>B^L. x^v;::^s 5-c^fflPC2 0A^^»7^— 40 



i^T^^^y^S 9-^liA/-e^>?K^'J««E<D7^— ^*FR 

[0 0 2 7] FROM4lC^— $^^«^5i^t£^l4, R 
OM«3^Ii]Kl 0^^^L-CFROM4;{)^vX-TAeK)^ 

4o JU». FROM4IZ-OX h— ;u**tfc«rf=ft:^P 

[0 0 2 8] -r^Ct)*). ECU K';?X7'1«ja*^ 

aao«ai:i?^aLfctt*stLr. Ecuia)»MWffli 
ic^*5-i)3^p^5A^©i®£«^»a(ci£i:r§S(c^ 

[0 0 2 9] ±i*a)||J£(?5Ji$!gT'ii. from4-^ 
(D * # p ^ A $ V X ^ R o M 3 1 :: « L fiW I c 
-3t>TBiWLfc3Ei^ ■7X<?ROM3fC(4ffi««|ffli::^P^ 

^A<b p c 2 0A^ibS^iLfc3^p^^A^|gfT■r^:^p 
y^A^^Stftu. FROM4^a)S^ii^::^p^^Ai4 
ffl«=i > h P— ^ 9 LT P c 2 03^l^e»S« LTSSfx 

[0 0 3 0] 

«a)B^Mffll»1t*ffl«a)maiz^iiLfc/N- K-t^xT 
fltfiSitLo':). m^ft!lW::«*:>*::^P^^A-^«ll^Sa 

[@M(7)fB$^d:S£^] 

[@ 1 ] C^«liBiSBO(B]jSffi^0 

[122] ^— ^»#a^«l31CD:7P— h 

[»^(OSi^] 
1 m^M^®3SB 

3 %1(DROM 

4 S2a)ROM 

9 jfifi=l>hP-^ 
1 O ROMiiQM^Is]^ 

20 31^3 >ei—^ 
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